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PROBLEM TO BE SOLVED: To join a metallic member 
with extremely large joining strength by causing plastic 
deformation by the mechanical action in a joined member 
or a joining member in either case in lateral joining, in 
joining different metal kinds. 

SOLUTION: Since plastic deformation is caused by 
compressing an other peripheral surface part of a fitting 
part 22 of a pipe-shaped shaft member 20 and an 
annular part 17 on the peripheral of a central small 
diameter hole of a disk member 10 by being mutually 
pressed by the other member, both members 10, 20 are 
completely brought into close contact with each other to 
be joined with sufficient strength particularly in the radial 
direction. Next the applied part 33 of a punch 30 is 
pressed be being inserted inside from a tip annular body 
23 of the pipe-shaped shaft member 20 to push-expand 
and deform the tip annular part 23 outward in the radial 
direction to form an annular claw part 35 locked on a 
step part 15 in the outer peripheral edge of a central 
small diameter hole in the bottom surface of the other surface side hole part to further join 
both members 1 0, 20 in the shaft direction. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 in the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the approach of joining the metal jointed member which has the jointed part in which the 
hole for junction was formed, and the metal joint material which has the rod part for junction combined 
with the jointed part of this jointed member. The 1st association accompanied by the plastic deformation 
by the mechanical operation in either [ either / both or ] the jointed part of a jointed member, or the part 
for junction of joint material, The junction approach of the metal member characterized by forming said 
1st association and the 2nd association from which a class differs accompanied by the plastic 
deformation by the mechanical operation in either [ either / both or ] the jointed part of a jointed 
member, or the part for junction of joint material. 

[Claim 2] The junction approach of the metal member according to claim 1 characterized by the 1st 
association and association of the 2nd being two sorts in the direction association of a path between the 
part for junction of joint material, and the jointed part of a jointed member, shaft-orientations 
association, and hoop direction association. 

[Claim 3] The junction approach of a metal member according to claim 1 that the 1st association, the 
2nd association, and the 3rd association are formed between the part for junction of joint material, and 
the jointed part of a jointed member, and these three sorts of association is characterized by being the 
direction association of a path, shaft-orientations association, and hoop direction association. 
[Claim 4] the hole for junction of a jointed member — by pressing punch fit in the rod part for junction 
concerned, where the tubed rod part for junction of joint material is located inside or the hole for 
junction of the tubed jointed part of a jointed member, where the rod part for junction of joint material is 
located inside The junction approach of the metal member according to claim 1 to 3 characterized by 
forming two, the direction association of a path, shaft-orientations association, and hoop direction 
association, or more in coincidence by performing spinning to the periphery of the jointed member 
concerned. 

[Claim 5] The metal member zygote characterized by being manufactured by the junction approach of 
the metal member a publication by either of claim 1 to claims 4. 

[Claim 6] The metal member zygote according to claim 5 characterized by joining pipe-like shank 
material, becoming so that it may project from a disk-like jointed member and this jointed member, and 
being used as flange material of a metal roller base. 

[Claim 7] The metal member zygote according to claim 5 characterized by coming to join the edge of 
the needle member which is joint material to the core member which is a jointed member, and being 
used for it as a needle valve assembly. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the junction approach of two metal members, and the 

metal member zygote manufactured by this junction approach. 

[0002] 

[Description of the Prior Art] Mechanical junction means else [, such as welding process and the 
pasting-up method, ], such as a pressure process and a caulking method, are used as an approach for 
joining current and two metal members of each other. These junction means are not only used 
independently, respectively, but may be combined and used. 

[0003] For example, although processing of coating and others is performed to the front face of a metal 
roller base, the roller for conveyance or the roller for processing used for business machines, such as a 
copying machine, facsimile, and a printer, and other sheet processing machines usually What a 
peripheral face usually becomes from the rod-like part of the minor diameter used as the rotation pivot 
which was formed in the both ends of the sleeve part made into the processing section and this sleeve 
part in one, and by which bearing is carried out to a bearing as this metal roller base is used. 
[0004] Drawing 10 is the explanatory view showing each of the metal member in an example in the case 
of producing such a metal roller base by the mechanical junction approach by the well-known pressure 
process, and drawin g 10 (b) and (b) are the sectional views for explanation showing sleeve member 70A 
and flange material 70B, respectively. When it explains concretely, sleeve member 70A is the product 
made from aluminum of the shape of a straight pipe cylinder of a bore dl . On the other hand, the fitting 
part 74 is formed at the tubed tip for a shank 72 at which the whole is profile cylinder-like the product 
made from stainless steel, and is used as a rotation pivot through a part for a flange 75, and let flange 
material 70B be a slightly larger thing than the bore dl of sleeve member 70A for the outer diameter d2 
of this fitting part 74. In addition, the tip of the fitting part 74 is made into the shape of a taper. 
[0005] And as shown in drawing 1 1 , the fitting part 74 of flange material 70B is pressed fit in the hole 
of the end section of sleeve member 70A, it considers as the condition that the amount of [ 75 ] flange 
contacts the outer edge surface of sleeve member 70A, and both are joined. Moreover, also in the other 
end (not shown) of the sleeve member 70A concerned, the metal roller base with which the rotation 
pivot made from stainless steel was formed in the both ends of the sleeve made from aluminum at one is 
produced by joining flange material similarly. This metal roller base is used for production of for 
example, the magnet roll for copying machines. 

[0006] in the junction acquire by the above pressure processes , when both or one side of the end section 
of sleeve member 70A in which the fitting part 74 of flange material 70B and this be pressed fit carry 
out elastic deformation , even if it be the thing of the class from which mechanical association of both 
members be attain and the ingredient metal of both members differ mutually , it be advantageous at the 
point acting as a serious failure . However, there is a problem that its bonding strength obtained is not 
big enough fundamentally since the bonding strength of junction by this pressure process is what is only 
depended on the elastic deformation of a metal member. Although deformation arises in a metal member 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



11/19/2007 



JP,2000-153413,A [DETAILED DESCRIPTION] 



Page 2 of 1 1 



by junction, when the junction concerned is canceled, each gestalt of the part concerning junction of two 
metal members calls the gestalt before junction, and junction which is substantially the same junction by 
elastic deformation here. 

[0007] moreover, in order for operation to realize an expected junction condition according to an easy 
press fit activity The dimension of the outer diameter of the fitting part 74 of flange material 70B which 
is the bore and joint material of sleeve member 70A which are a jointed member It is necessary to have 
regulated all strictly in relative relation, and cost is [ therefore / the whole takes considerable time and 
effort and ] necessary to a high thing to process into a precision each part which starts junction in order 
to attain this. 

[0008] Drawing 12 shows the example of the needle valve assembly of the needle valve equipment used 
for control of supply of a fuel in the electronic fuel injection equipment of an automobile. While 
drawing 12 (b) has at the end the needle part 81 which is needle member 80A which consists of stainless 
steel, and has a needlelike tip, the cylinder-like fitting part 83 is formed in the other end through a part 
for a flange 82. On the other hand, the through tube 85 which is core member 80B of magnetic metal, 
and carries out opening in the center by the side of an end is formed, and, as for drawing 12 (b), let it be 
what has the bore [ a little ] d3 of this through tube 85 smaller than the outer diameter d4 of the fitting 
part 83 of needle member 80A. 

[0009] and the hole according [ the fitting part 83 of needle member 80A ] to the through tube 85 of core 
member 80B as shown in drawing 13 ~ although needle member 80A and core member 80B are joined 
and the needle valve assembly 80 is produced by being pressed fit inside, since dependability sufficient 
by just press fit is not usually acquired, to perform spot welding, as an arrow head S shows further is 
needed. This needle valve assembly 80 is built into an electronic fuel injection equipment with a valve 
seat member, needle member 80A is moved forward and backward to shaft orientations by the 
magnetism which acts on core member 80B, and the opening of needle valve equipment is adjusted by 
it. However, also in the configuration of this example, the same trouble as the case of the metal roller 
base by the above-mentioned pressure process is pointed out. 

[0010] On the other hand, how to produce a metal roller base using a friction welding method is also 
learned. By this approach, while having the same outer diameter d6 as the outer diameter d5 of this 
sleeve member 90A as are shown, for example in drawing 14 (b), and it is indicated in drawing 14 (b) as 
straight pipe-like sleeve member 90A, flange material 90B by which a part for the pipe-like shank 92 
used as a rotation pivot was formed in one is prepared for a part for the major-diameter tubed part 91 
which has the thickness of the same magnitude. And as the end face for the major-diameter tubed part 
91 of flange material 90B which rotates around a medial axis to the end face of sleeve member 90A 
fixed, for example is pressed and it is shown in drawing 15 using the fields which slide with the 
frictional heat produced at this time welding, the metal roller base 90 in the condition that sleeve 
member 90A and flange material 90B were connected at one is produced by the welding 95. In addition, 
the weld flash 96 formed in the external surface of a welding 95 in this process needs to remove with a 
proper means. 

[001 1] However, in joining the metal member of the same class with the junction means by this friction 
welding method, there is especially no trouble, but in joining two metal members of a different class, 
there is a trouble that bonding strength big enough cannot be obtained in order that both metals may not 
usually unite uniformly. It is very difficult to produce the metal roller base which combines both by the 
friction welding method directly, and has sufficient reinforcement using what consists of stainless steel 
as flange material 90B, since the endurance which was excellent as a rotation pivot using the thing made 
from aluminum as sleeve member 90A since it followed, for example, good thermal conductivity was 
obtained is acquired in practice. From such a situation, as flange material, the amount of [ 91 ] major- 
diameter tubed part consists of aluminum, and the amount of [ which is used as a rotation pivot / 92 ] 
pipe-like shank consists of stainless steel, and offer of the flange material which can be used suitable for 
production of the metal roller base by the above friction welding methods is called for. 
[0012] 

[Problem(s) to be Solved by the Invention] This invention is made based on the above situations, and the 
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purpose is in offering the junction approach of the cheap metal member which can join two metal 
members in one with bonding strength large enough even if it is the case where it consists of a metal of a 
class with which they differ. Other purposes of this invention are to offer the metal member zygote 
manufactured by the above-mentioned junction approach. 
[0013] 

[Means for Solving the Problem] The metal jointed member in which the junction approach of the metal 
member of this invention has the jointed part in which the hole for junction was formed, It is the 
approach of joining the metal joint material which has the rod part for junction combined with the 
jointed part of this jointed member. The 1st association accompanied by the plastic deformation by the 
mechanical operation in either [ either / both or ] the jointed part of a jointed member, or the part for 
junction of joint material, It is characterized by forming said 1st association and the 2nd association 
from which a class differs accompanied by the plastic deformation by the mechanical operation in either 
[ either / both or ] the jointed part of a jointed member, or the part for junction of joint material 
[0014] It can set above and the 1st association and association of the 2nd can be made into two sorts in 
the direction association of a path between the part for junction of joint material, and the jointed part of a 
jointed member, shaft-orientations association, and hoop direction association. By the junction approach 
of the metal member of this invention, the 1st association, the 2nd association, and the 3rd association 
are formed between the part for junction of joint material, and the jointed part of a jointed member, and 
these three sorts of association can consider as the mode which are the direction association of a path, 
shaft-orientations association, and hoop direction association. 

[0015] moreover ~ the junction approach of the metal member of this invention - the hole for junction 
of a jointed member, where the tubed rod part for junction of joint material is located inside By pressing 
punch fit in the rod part for junction concerned or the hole for junction of the tubed jointed part of a 
jointed member - where the rod part for junction of joint material is located inside, it can consider as the 
mode by which two, the direction association of a path, shaft-orientations association, and hoop 
direction association, or more are formed in coincidence by performing spinning to the periphery of the 
jointed member concerned. 

[0016] The metal member zygote of this invention is characterized by being manufactured by the 
junction approach of the above metal members. And pipe-like shank material shall be joined and the 
metal member zygote concerned shall become so that it may project from the jointed member of the 
shape for example, of a disk, and this jointed member, it shall be used as flange material of a metal roller 
base, or it shall come to join the edge of the needle member which is joint material to the core member 
which is a jointed member, and shall be used as a needle valve assembly. 
[0017] 

[Function] According to the junction approach of the metal member of this invention, the metal member 
zygote with which a jointed member and joint material were combined in one is produced by the 2nd 
different association from the 1st association and this, but Also in any, the plastic deformation by the 
mechanical operation in a jointed member or joint material had produced the 1st junction and 
association of the 2nd, and since it was moreover **** in a class, the metal member zygote obtained was 
joined with very big bonding strength. 

[0018] The reinforcement obtained by those association since it is a thing accompanied by the plastic 
deformation of a metallic material also in association [ which ], although 2 of the direction association of 
a path, shaft-orientations association, and hoop direction association or three are formed to the same 
joint material and the same jointed member is fully large, and since the directions of each association 
moreover formed differ, specifically, a metal member zygote with the very large integrity as the whole is 
obtained. 

[0019] In an actual activity, that punch is pressed fit for example, when the specific jointed member or 
specific joint material of a configuration is used, or by performing spinning, two, the direction 
association of a path, shaft-orientations association, and hoop direction association, or more can form in 
coincidence, and they can obtain the metal member zygote made into ******** according to an in this 
case very easy activity. 
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[0020] According to the metal member zygote of this invention, since it has big bond strength, it is 
especially useful as the flange material very useful as the machine element which itself drives and 
carries out various movements of rotation, reciprocation, vibration, rocking, etc., or the member or 
components of such a machine element for example, for metal roller bases, or a needle valve assembly. 
[0021] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained to a detail with 
reference to a drawing. Drawing 1 is the sectional view for explanation showing the jointed member and 
joint material in an example in the case of producing the flange material used for manufacture of the 
metal roller base by the friction welding method by the junction approach of this invention, the jointed 
member shown in drawing 1 (b) is the disk member 10, for example, consists of an aluminium alloy, and 
three steps of circular through tubes which are alike on the other hand and are extended from the whole 
surface are formed in the center section. Dl and shaft-orientations die length this through tube The 
whole surface side hole section 12 of Tl, [ the bore which carries out opening to the whole surface (it is 
a right-hand side field in drawing) of the flange material 10 ] the central minor diameter hole 14 which 
follows this whole surface side hole section 12 through a step 13, whose bore is D2 and whose shaft- 
orientations die length is T2, and the major diameter which follows the central minor diameter hole 14 
through a step 15 further — on the other hand, it is constituted by the side hole section 16. And the 
central minor diameter hole 14 is a hole for junction, and the annular part 17 located in the perimeter of 
the central minor diameter hole 14 is a jointed part. In addition, on the other hand, the in-a-circle 
protrusion edge of the periphery of the side hole section 16 serves as a part joined by the end face and 
friction welding method of for example, a sleeve member behind. 

[0022] The joint material shown in drawing 1 (b) is the pipe-like shank material 20, for example, it 
consists of stainless steel, and the cylinder-like fitting part 22 is formed in the end section so that 
cylindrical shank part 20A may be followed through a part for a flange 21 . 

[0023] Here, the relation of the dimension in the disk member 10 and the pipe-like shank material 20 is 
as follows. That is, the outer diameter D3 of the fitting part 22 of the pipe-like shank material 20 lets the 
shaft-orientations die length LI of the fitting part 22 concerned be a larger thing than the shaft- 
orientations die length T2 of the central minor diameter hole 14 more greatly than the bore D2 of the 
corresponding central minor diameter hole 14 of the disk member 10. On the other hand, let the outer 
diameter D4 and the shaft-orientations die length L2 for a flange 21 of the pipe-like shank material 20 be 
the magnitude which suits the bore Dl and the shaft-orientations die length Tl of the whole surface side 
hole section 12 of a through tube, respectively. 

[0024] Although variation-of-tolerance [ of the outer diameter D3 of the fitting part 22 of the pipe-like 
shank material 20 and the bore D2 of the central minor diameter hole 14 of the disk member 10 ] alpha 
[= (D3-D2)] changes above with the quality of the material of joint material and a jointed member, the 
magnitude of a path, magnitude thick in a list, etc., it is desirable that it is within the limits of a profile 
and 1 - 5% of the bore D2 concerned. There is a possibility that required plastic deformation may not 
arise in the process of compulsive press fit which this variation of tolerance alpha mentions later in too 
little, and, on the other hand, there is a possibility that it may become impossible for this variation of 
tolerance alpha to work compulsive press fit when excessive. 

[0025] Forcible press fit of the fitting part 22 of the end section of the above pipe-like shank material 20 
is carried out by the big closet pressure from the whole surface side hole section 12 side into the through 
tube of the disk member 10. Compulsive press fit is press fit which the plastic deformation by 
mechanical operation produces at least in one side of the metal member concerning junction in 
formation of junction, and it can be called excessive pressure close here. Specifically the dimension of 
the bore D2 of the central minor diameter hole 14 of the disk member 10 Rather than the dimension of 
the outer diameter D3 of the fitting part 22 inserted, it considers as the thing of the magnitude exceeding 
the greatest deformation width of face produced by elastic deformation. By this in this example Making 
the inner skin part of the central minor diameter hole 14 of the disk member 10 produce plastic 
deformation, the fitting part 22 of the pipe-like shank material 20 is inserted into the central minor 
diameter hole 14, and mainly goes. 
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[0026] It considers as the condition that a part for the flange 21 of the pipe-like shank material 20 has 
been received in the whole surface side hole section 12 of the disk member 10, and the external surface 
for the flange 21 concerned contacted the step 13 of the whole surface side hole section 12 as shown in 
drawing 2 . Consequently, by this The periphery part of the fitting part 22 of the pipe-like shank material 
20 and the peripheral surface part surrounding the central minor diameter hole 14 of the disk member 10 
are combined, and the 1st association is formed. And the middle zygote 25 in the condition that it would 
be joined to one by the condition that cylindrical shank part 20A of the pipe-like shank material 20 
projected from the whole surface side of the disk member 10, and both members would be in it, and the 
major diameter projected [ the tip annular solid 23 of the fitting part 22 of the pipe-like shank material 
20 ] slightly in the side hole section 16 on the other hand from the step 15 of the disk member 10 is 
formed. It is desirable that it is l-2mm here, the protrusion distance, i.e., shaft-orientations die length, of 
the tip annular solid 23. 

[0027] The junction in this middle zygote 25, i.e., the 1st association Since plastic deformation has 
arisen by the peripheral face part of the fitting part 22 of the pipe-like shank material 20 and the annular 
part 17 around the central minor diameter hole 14 of the disk member 10 being mutually pressed by 
other members, and compressing them, It is junction in the condition that both members stuck 
completely and joined together by sufficient reinforcement especially in the direction of a path. 
However, the deformation of plastic deformation is large in a soft metal member. 
[0028] Thus, to the obtained middle zygote 25, as shown in drawing 3 , caulking by punch is performed 
and, thereby, the 2nd association is formed. The punch 30 used here minds the step 32 of the shape of a 
slant face which curved slightly at the tip of the base 31 of a major diameter. It comes to form the 
column-like operation part 33, and the operation part 33 concerned has the bore D5 of the above- 
mentioned pipe-like shank material 20, and the suiting outer diameter, and, on the other hand, let the 
outer diameter D6 of a base 31 be a thing smaller [ than the bore of the side hole section 16 ] and larger 
than the bore of the central minor diameter hole 14 of the disk member 10. 
[0029] The operation part 33 of this punch 30 is set to the above-mentioned middle zygote 25. By 
inserting in the interior from the tip annular solid 23 of the pipe-like shank material 20 of the disk 
member 10 projected in the side hole section 16 on the other hand, and pressing punch 30 concerned by 
the big force further The tip annular solid 23 concerned is made to extend and transform into the method 
of the outside of the direction of a path through the step 32 of punch 30, as shown in drawing 4 . By this 
the collar which stops on the other hand to the step 15 in the periphery edge of the central minor 
diameter hole 14 in the base of the side hole section 16 ~ the annular claw part 35 which constitutes the 
stop section of a ** is formed, and this forms the 2nd association. 

[0030] By this 2nd association, the pipe-like shank material 20 changed into the condition that shaft 
orientations pinched the annular part 17 in the perimeter of the central minor diameter hole 14 of the 
disk member 10 between parts for the annular claw part 35 and a flange 21, and, thereby, both members 
were further combined with shaft orientations. As for the step 15 which the annular claw part 35 stops, 
in the formation process of this 2nd association, it is desirable that the step 32 of punch 30 carries out 
plastic deformation. 

[0031] The flange material 38 which is the metal member zygote obtained as mentioned above It is 
based on compulsive press fit and mainly concerns, and it is based on a shaft-orientations caulking 
process with the direction association of a path, and mainly concerns. By both shaft-orientations 
association The pipe-like shank material 20 and the disk member 10 were joined, and moreover, also in 
association [ which ], since the plastic deformation by operation mechanical to one of members had 
arisen, it was joined with as a whole very large bonding strength, here - association of each direction - 
"~ mainly - " - although only association of the direction concerned is not formed in fact but 
association of other directions is also formed, it is shown that association of the direction concerned is 
main association. 

[0032] Next, although the example which produces the needle valve assembly which consists of a metal 
member zygote to which the needle member and the core member were joined is explained, 
fundamentally, it is the same as that of the case of production of the flange material for the above- 
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mentioned metal roller bases, the jointed member shown in drawin g 5 (b) is the core member 40 which 
consists of a cylinder- like block, for example, consists of magnetic materials, such as a permalloy, and 
the circular through tube which is alike on the other hand and is extended from the whole surface is 
formed in the center section, the major diameter which carries out opening of this through tube to the 
whole surface of the core member 40 and to which D7 and shaft-orientations die length follow [ a bore ] 
this whole surface side hole section 42 through the whole surface side hole section 42 of T3, and a step 
43 on the other hand, it is constituted by the side hole section 44. The annular part 47 which the whole 
surface side hole section 42 is a hole for junction, and is located here to the perimeter is a jointed part. 
[0033] The joint material shown in the drawing 5 (**) is the cylinder-like needle member 50, for 
example, it consists of stainless steel, and while having at the end the needle part (not shown) which has 
a needlelike tip, the cylinder-like fitting part 53 is formed in the other end through a part for a flange 52. 
The outer diameter D8 of the fitting part 53 of this needle member 50 is made larger than the bore D7 of 
the whole surface side hole section 42 of the core member 40, and let that extent be the magnitude 
exceeding the maximum which can carry out fitting by elastic deformation. Moreover, let the shaft- 
orientations die length L3 of the fitting part 53 be a larger thing than shaft-orientations die-length T3 of 
the whole surface side hole section 42 of the core member 40. 

[0034] Forcible press fit of the fitting part 53 of the above needle member 50 is carried out by the big 
closet pressure from the whole surface side hole section 42 side into the through tube of the core 
member 40, and in that case, while plastic deformation arises in either [ at least ] the fitting part 53 or 
the inner circumference part of the whole surface side hole section 42 of the core member 40, in the 
whole surface side hole section 42 of the core member 40, the fitting part 53 is inserted and it goes. 
[0035] Consequently, it considers as the condition that the external surface for a flange 52 of the needle 
member 50 contacted the whole surface side edge side of the core member 40 (refer to drawing 6 ), and 
thereby, the periphery part of the fitting part 53 of the needle member 50 and the annular part 47 
surrounding the whole surface side hole section 42 of the core member 40 are combined mainly in the 
direction of a path, and the 1st association is formed. That is, the middle zygote in the condition that 
came to join the needle member 50 and the core member 40 to one, and the tip annular solid of the 
fitting part 53 of the needle member 50 projected in the side hole section 44 on the other hand from the 
step 43 of the core member 40 is formed. 

[0036] Thus, to the obtained middle zygote, as shown in drawin g 6 , caulking by punch is performed 
and, thereby, the 2nd association is formed. It comes to form the column-like operation part 58 at the tip 
of the base 56 of a major diameter through a step 57, and the operation part 58 has the bore D9 of the 
above-mentioned needle member 50, and the suiting outer diameter, and its outer diameter D10 of a base 
56 is larger than the bore D7 of the whole surface side hole section 42 of the core member 40, and, on 
the other hand, let the punch 55 used here be the suiting magnitude with the bore of the side hole section 
44. 

[0037] By inserting the operation part 58 of this punch 55 in the interior in the above-mentioned middle 
zygote from the tip annular solid of the needle member 50 of the core member 40 projected in the side 
hole section 44 on the other hand, and pressing punch 55 concerned by the big force further The tip 
annular solid concerned is made to extend and transform into the method of the outside of the direction 
of a path through the step 57 of punch 55. By this the collar which stops on the other hand to the step 43 
in the periphery edge of the whole surface side hole section 42 in the base of the side hole section 44 - 
the annular claw part 59 which constitutes the stop section of a ** is formed, and this forms the 2nd 
association. By this 2nd association, the needle member 50 changed into the condition of having pinched 
the annular part 47 around the whole surface side hole section 42 of the core member 40 between parts 
for the annular claw part 59 and a flange 52, and, thereby, both members were combined with shaft 
orientations. 

[0038] The needle valve assembly 60 which is a metal member zygote obtained as mentioned above It is 
based on compulsive press fit and mainly concerns, and it is based on a shaft-orientations caulking 
process with the direction association of a path, and mainly concerns. By both shaft-orientations 
association The needle member 50 and the core member 40 were joined, and moreover, also in 
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association [ which ], since the plastic deformation by mechanical operation of a member had arisen, it 
was joined with as a whole very large bonding strength. 

[0039] In the above, although the configuration of the hole for junction in the cross section of the jointed 
part of a jointed member is usually made circular by each at the profile configuration of the appearance 
in the cross section of the part for junction of joint material, and a list, also in a hoop direction, a 
temporary integrated state is attained as mentioned above by mainly forming both firm association in the 
direction of a path, and firm association in shaft orientations. 

[0040] It ** and formation of hoop direction association and formation of the direction association of a 
path can be performed in the same process in this invention. In the direction bonding process of a path 
by the proper means for example, as joint material The profile configuration of the appearance in the 
cross section of the part for junction by using the thing of non-perfect circle configurations, such as the 
condition, for example, an ellipse configuration, of having separated slightly not from a perfect circle 
configuration but from the perfect circle configuration, elliptical, and the shape of a, circularly near 
polygon The configuration of the hole for junction in the cross section of a jointed part as a jointed 
member or by using the thing of the non-perfect circle configuration instead of a perfect circle 
configuration It will be in the condition of association of a hoop direction having been formed with 
formation of the direction association of a path between joint material and a jointed member, 
consequently having been combined also with the hand of cut with large bonding strength. Furthermore, 
when a shaft-orientations caulking process is combined, shaft-orientations association will also be 
formed. 

[0041] In the example specifically shown in drawing 6 as a needle member 50 If the configuration of the 
hole of the whole surface side hole section 42 uses the thing of a non-perfect circle configuration as a 
core member 40, using the thing of a non-perfect circle configuration, the appearance profile 
configuration in the cross section of the fitting part 53 The junction to the needle member 50 and the 
core member 40 which were formed of compulsive press fit becomes what plastic deformation produced 
in the condition of having stuck through the non-perfect circle-like boundary line in the cross section, 
consequently it has big bonding strength also not only in the direction of a path but in a hoop direction. 
And when combining the joint material and jointed member from which a metaled class differs, it is 
desirable to make the member by the metal with a high degree of hardness into a non-perfect circle 
configuration, and, thereby, the above-mentioned operation effectiveness is acquired certainly. 
[0042] Drawing 7 is an explanatory view in the case of carrying out forcible press fit of the part P for 
junction whose profile in the cross section of a peripheral face is a polygon-like into the circular hole H 
for junction shown with a broken line, and the average of the diameter of the part P for junction is the 
same as that of the diameter of the hole H for junction. The result to which the top-most- vertices part of 
the part P for junction will come to eat into the inner skin part of the hole H for junction locally if both 
this member is joined by compulsive press fit, The meat of the part of the inner skin part of the hole H 
for junction concerned is moved compulsorily. Since it advances into the gap circles currently formed 
between two top-most-vertices parts which adjoin mutually, and the gap section concerned comes to be 
buried, consequently the inner skin part of the hole H for junction deforms plastically according to the 
configuration of the polygonal part P for junction, Both members are very big bonding strength, and it 
was combined in the both directions of a hoop direction and the direction of a path. 
[0043] the suitable voice of this invention - in other one [ like ], it considers as the perfect-circle 
configuration which the part for junction of joint material and the jointed part of a jointed member suit 
mutually - having - the part for junction - the hole for junction of a jointed part - junction of a non- 
perfect-circle configuration is formed by inserting inside and pressing fit the punch by which it is in this 
condition, for example, the appearance profile configuration in a cross section has the operation part of a 
non-perfect circle configuration. For example, in the example of the needle valve assembly shown in 
drawing 5 and drawing 6 , the bore of the whole surface side hole section 42 concerning the through 
tube of the core member 40 which is a jointed member makes the suiting dimension the outer diameter 
D8 of the fitting parts 53 of D7 and the needle member 50 which is joint material, inserts the fitting part 
53 of the needle member 50 from the whole surface side hole section 42 side into the through tube of the 
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core member 40, and forms a middle assembly. This insertion is mere fitting, and is not press fit, 
therefore association is not formed. 

[0044] Next, as shown in drawin g 8 , the profile of the peripheral face of the operation part 58 is an 
ellipse configuration in a cross section as punch 55. Using what has the larger dimension of the major 
axis Dl 1 than the bore D9 of the needle member 50, punch concerned is compulsorily pressed fit so that 
the inner skin part of the whole surface side hole section 42 of the core member 40 may be made to 
produce plastic deformation, and both the core member 40 and the needle member 50 are made to 
produce plastic deformation. And further, by the step 57 of punch 55, the annular claw part 59 is formed 
in the fitting part 53, and this forms shaft-orientations association between the core member 40 and the 
needle member 50. 

[0045] According to the above approach, shaft-orientations association is formed of the shaft- 
orientations caulking process that hoop direction association is formed of the non-perfect circle 
configuration of punch, and the core member 40 and the needle member 50 form the annular claw part 
59 further while the direction association of a path is formed of press fit of punch 55. Since shaft- 
orientations association can also be formed [ in / further / the same activity ] while direction association 
of path and hoop direction association is formed in coincidence of the single activity of [ since it may 
**, a press fit activity may be unnecessary to production of a middle assembly in such a mode and mere 
insertion is sufficient, the activity is very easy, and ] press fit of punch moreover, it is very 
advantageous, and cost can be made very low. 

[0046] As mentioned above, when the part for junction of joint material is cylindrical, press fit of punch 
can be preferably used as a bonding means. And according to press fit of punch, fundamentally, 
although the direction association of a path is formed between a jointed part and the part for junction, 
hoop direction association can be formed in coincidence in this case by using the jointed member or 
joint material of a non-perfect circle configuration. Moreover, by using as punch what has a step, an 
annular claw part can be formed, therefore shaft-orientations association can be easily formed with the 
direction association of a path. Furthermore, also when the appearance profile configuration in the cross 
section uses the thing of non-perfect circle configurations, such as an ellipse, as punch and the jointed 
part of a jointed member and the part for junction of joint material are [ both ] perfect circle 
configurations, the direction association of a path and hoop direction association can be formed in 
coincidence. Moreover, if the thing of the shape of a taper to which an outer diameter becomes large 
gradually is used as punch as it goes to a base from the tip, shaft-orientations association can be formed 
according to the shape of taper concerned. 

[0047] Drawing 9 shows the example of the metal member zygote which comes to join the cylindrical 
shank material 62 which is joint material to the sleeve member 61 which is a jointed member. In this 
example, end section (it is called "sleeve edge".) 61 A of the sleeve member 61 is a jointed part. The end 
section of the cylindrical shank material 62 (it is called a "shank material edge".) 62 A is a part for 
junction, and the appearance profile configuration in the cross section of the cylindrical shank material 
62 has the shape of a circularly near polygon, and let it be the dimension to which the maximum outer 
diameter suited the bore of the sleeve member 61 in the condition before junction. 
[0048] Shank material edge 62 A of the part for junction is inserted only for proper die length into sleeve 
edge 61 A. And in the condition The punch (not shown) which has the larger outer diameter D13 than the 
bore D12 of the cylindrical shank material 62 concerned from opening of shank material edge 62 A is 
pressed fit. By this Shank material edge 62A is extended in the direction of a path, and the peripheral 
face part will be in the condition of having eaten away making the inner skin part of sleeve edge 61 A 
producing plastic deformation. That is, in this process, while plastic deformation arises into the inner 
skin part of sleeve edge 61 A, plastic deformation arises in the whole shank material edge 62 A. 
Furthermore, the shaft-orientations caulking process which forms the way lobe 64 while stopping to a 
shoulder 63 is performed in the opening edge at the tip of sleeve edge 61 A by making it deform in the 
direction which the bore reduces by ring-like punch (not shown). 

[0049] this example ~ setting - the hole for junction of a jointed member - according to the punch 
press fit process which presses punch fit in the part for junction of the tubed joint material inserted 



http : //www4 . ip dl . inp i t . go j p/cgi -b in/tran_web_cgi_ej j e 



11/19/2007 



JP,2000-153413,A [DETAILED DESCRIPTION] 



Page 9 of 1 1 



inside, and extends the part for junction concerned in the direction of a path, while the direction bonding 
process of a path is carried out When the appearance profile configuration in the cross section of shank 
material edge 62A is a polygon-like, while a hoop direction bonding process is performed and stopping 
to a shoulder 63, the shaft-orientations caulking process is carried out by formation of the way lobe 64. 
[0050] Spinning can be performed [ as opposed to / as / in the example of the above drawing 9 / the 
external surface ] when the jointed part of a jointed member is cylindrical. For example, while the 
opening edge at the tip of sleeve edge 61 A can be made to transform in the direction which the bore 
reduces by spinning and this stops it to a shoulder 63, the way lobe 64 can be formed, and shaft- 
orientations association can be formed. 

[0051] As mentioned above, by this invention, although the example of the gestalt of operation of this 
invention was explained, in order to join a jointed member and joint material, a bonding means can be 
chosen from various things according to conditions that any two, the direction association of a path, 
shaft-orientations association, and the hoop direction association, should just be formed. 
[0052] In this invention, especially the quality of the material of the metal which constitutes a jointed 
member and joint material may be the metal of a different class, even if it is not limited, and it can 
mention aluminum, iron and an iron alloy like stainless steel, nickel, copper and a copper alloy like 
brass, and others, for example, joint material and a jointed member are the metals of the same class. 
Moreover, although especially the concrete configuration of joint material and a jointed member is not 
limited and can be made into the various configurations corresponding [ therefore ] to the application, it 
is required to combine those parts for junction and jointed parts with the plastic deformation by 
mechanical operation in the process performed. 

[0053] It **, has large bonding strength in the 2-way or the direction beyond it which is different since 
the metal member zygote of this invention is joined by two or more sorts of association from which the 
joint direction differs while joint material and a jointed member are joined to one, and is the very large 
thing of integrity as a whole. Therefore, the metal member zygote of this invention becomes what is 
used as the member or components with which itself drives mechanically and carries out various 
movements of rotation, reciprocation, vibration, rocking, etc., and has very large endurance, for 
example, is useful as [ the flange material for metal roller bases, or a needle valve assembly ] especially. 
[0054] Moreover, in the junction approach of the metal member of this invention, when forming the 
direction association of a path by compulsive press fit, unlike the usual press fit means, the 
configuration and dimension of the part for junction of joint material do not receive severe regulation in 
the hole for junction of the jointed part of a jointed member, and a list, and it is easy to be rough. 
Therefore, it is unnecessary, and complicated precision processing is the point that cost will become low 
and the time amount which an operation activity takes will also become short, and is very advantageous. 

[0055] Furthermore, since association with the joint material and jointed member in this invention is 
essentially mechanical association, also when the metal of joint material differs from the metal of a 
jointed member, the condition that bonding strength is certainly large is acquired. 
[0056] Moreover, by making the appearance profile configuration in the cross section of the part for 
junction of joint material, or the configuration of the hole for junction in the cross section of a jointed 
member into a non-perfect circle configuration Or when the compulsive press fit means of punch is used 
and the appearance profile configuration in a cross section uses punch of a non-perfect circle 
configuration Or when the compulsive spinning means by the dice is used and the inside form profile 
configuration in a cross section uses the dice of a non-perfect circle configuration The metal member 
zygote which is made to produce plastic deformation in the plane-of-composition part of both members, 
and can consider as the thing in the condition that both members joined together in the direction of a 
path and the hoop direction, therefore is obtained will become useful as a rotating machine element. 
[0057] 

[Example] Hereafter, this invention is not limited by this although the example of this invention is 
explained. 

By the approach shown in <example 1> drawin g 1 - drawin g 4 , the pipe-like shank material (20) which 
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consists of stainless steel was joined to the disk member (10) which consists of an aluminium alloy, and 
the flange material used by this when manufacturing a metal roller base by the friction welding method 
was produced. As a disk member which is a jointed member, the bore Dl of the whole surface side hole 
section (12) is 24.5mm, the shaft-orientations die length Tl is 4mm, and the bore D2 of a central minor 
diameter hole (14) used that 20.2mm and whose shaft-orientations die length T2 of an annular part (17) 
are 9mm. Moreover, as pipe-like shank material which is joint material, 20.6mm and a bore D5 are 
[ 16mm and the shaft-orientations die length LI ] 1 1mm, and the outer diameter D3 of the fitting part 22 
used that whose shaft-orientations die length L2 the outer diameter D4 for a flange (21) is 24mm, and is 
4mm. And the middle zygote (25) was obtained by carrying out forcible press fit of the fitting part of 
pipe-like shank material into the central minor diameter hole of a disk member. The magnitude of the 
variation of tolerance alpha between the central minor diameter hole which is a hole for junction of a 
disk member here, and the fitting part of pipe-like shank material is 0.4mm. Incidentally, the magnitude 
of this variation of tolerance alpha serves as the usual press fit junction which only mere elastic 
deformation produces in 0.05mm or less. 

[0058] Thus, to the obtained middle zygote, by the punch (30) whose outer diameter D6 of a base (31) is 
24mm, the wire extension made the tip annular solid (23) which is 2mm transform, formed the annular 
claw part (35), and, thereby, produced the flange material which has a part for the shank made from 
stainless steel, and the flange made from aluminum. 

[0059] By the approach shown in <example 2> drawing 5 and drawing 8 , the fitting part (53) of the 
needle member (50) which consists of stainless steel was inserted into the whole surface side hole 
section (42) of the core member (40) which consists of a permalloy, and the middle assembly was 
obtained. As a core member, the bore D7 of the whole surface side hole section used that 4.0mm and 
whose shaft-orientations die-length T3 are 6.0mm here. Moreover, as a needle member, the outer 
diameter D8 of a fitting part (53) used that 7.0mm and whose shaft-orientations die length the outer 
diameter for 7.0mm and a flange (52) is [ 3.95mm and a bore D9 ] 1.5mm for 2.4mm and the shaft- 
orientations die length L3. By thus, the punch (55) which is the ellipse whose cross-section 
configurations of an operation part (58) are the minor-axis dimension of 2.5mm, and the major-axis 
dimension of 2.6mm at the obtained middle assembly While making the tip annular solid of a needle 
member transform outside and forming an annular claw part (53) Carry out plastic deformation of the 
annular part 47, and extend the tip annular solid of a core member projected in the side hole section (44) 
on the other hand to the method of outside by the step (57) which follows the operation part (58) of 
punch further, and a caulking process is made to complete. By this The needle valve assembly which has 
the core section made from a permalloy and a needle member made from stainless steel was produced. 
[0060] 

[Effect of the Invention] According to the junction approach of the metal member of this invention, the 
metal member zygote with which a jointed member and joint material were combined in one is produced 
by the 2nd different association from the 1st association and this, but Also in any, the plastic 
deformation by the mechanical operation in a jointed member or joint material had produced the 1st 
junction and association of the 2nd, and since it was moreover **** in a class, the metal member zygote 
obtained was joined with very big bonding strength. 

[0061] The reinforcement obtained by those association since it is a thing accompanied by the plastic 
deformation of a metallic material also in association [ which ], although 2 of the direction association of 
a path, shaft-orientations association, and hoop direction association or three are formed to the same 
joint material and the same jointed member is fully large, and since the directions of each association 
moreover formed differ, specifically, a metal member zygote with the very large integrity as the whole is 
obtained. 

[0062] In an actual activity, that punch is pressed fit for example, when the specific jointed member or 
specific joint material of a configuration is used, or by performing spinning, two, the direction 
association of a path, shaft-orientations association, and hoop direction association, or more can form in 
coincidence, and they can obtain the metal member zygote made into ******** according to an in this 
case very easy activity. 
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[0063] moreover, in the junction approach of the metal member of this invention, in carrying out the 
direction bonding process of a path according to a compulsive press fit process It is not what receives 
severe regulation in the configuration and dimension of the part for junction of joint material at the hole 
for junction of the jointed part of a jointed member, and a list unlike the usual press fit means. 
Therefore, it is unnecessary, and complicated precision processing is the point that cost will become low 
and the time amount which an operation activity takes will also become short, and is very advantageous. 

[0064] Furthermore, since association with the joint material and jointed member in this invention is 
essentially mechanical association, also when the metal of joint material differs from the metal of a 
jointed member, the condition that bonding strength is certainly large is acquired. 
[0065] According to the metal member zygote of this invention, since it has big bonding strength, it is 
especially useful as the flange material very useful as the machine element which itself drives and 
carries out various movements of rotation, reciprocation, vibration, rocking, etc., or the member or 
components of such a machine element for example, for metal roller bases, or a needle valve assembly. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The jointed member and joint material in an example in the case of producing the flange 
material used for manufacture of the metal roller base by the friction welding method by the approach of 
this invention are shown, and the sectional view for explanation of a disk member whose (b) is a jointed 
member, and (b) are the sectional views for explanation of the pipe-like shank material which is joint 
material. 

[Drawing 2] It is the sectional view for explanation showing the middle zygote obtained according to the 
compulsive press fit process produced by the example of drawing 1 . 

[Drawing 3] It is the sectional view for explanation showing the middle zygote of drawing 2 , and the 
punch for a shaft-orientations caulking process. 

[Drawing 4] It is a sectional view for explanation about the shaft-orientations caulking process over the 
middle zygote of drawing 2 . 

[Drawin g 5] The sectional view for explanation and (b) which show the core member whose (b) is a 
jointed member are the sectional view for explanation showing the needle member which is joined to the 
core member of (b) and constitutes a needle valve assembly, and which is joint material. 
[Drawin g 6] It is a sectional view for explanation about the shaft-orientations caulking process over the 
middle zygote by the member of drawing 5 . 

[Drawin g 7] the circular hole for junction - it is an explanatory view in the case of carrying out forcible 
press fit of the part for junction whose profile in the cross section of a peripheral face is a polygon-like 
inside. 

[Drawin g 8] In the same example as drawin g 5 , it is a sectional view for explanation when the 
appearance profile configuration in a cross section carries out the direction bonding process of a path, 
and a hoop direction bonding process to coincidence using the thing of an ellipse configuration as 
punch. 

[Drawing 9] It is the sectional view for explanation showing the example of the metal member zygote 
which comes to join the cylindrical shank material which is joint material to the sleeve member which is 
a jointed member. 

[Drawing 10] (b) and (b) are the sectional views for explanation showing the part and flange material of 
a sleeve member in an example in the case of producing a metal roller base by the mechanical junction 
approach by the well-known pressure process, respectively. 

[Drawing 1 1] It is the sectional view for explanation showing some metal member zygotes used as a 
metal roller base for a magnet roll produced by the example of drawing 10 . 

[Drawing 12] (b) and (b) are the sectional views for explanation showing the needle member and core 
member in an example in the case of producing the needle valve assembly of needle valve equipment by 
the mechanical junction approach by the well-known pressure process, respectively. 
[Drawing 13] It is the sectional view for explanation showing the metal member zygote used as a needle 
valve assembly produced by the example of drawing 12 . 

[Drawing 14] (b) and (b) are the sectional views for explanation showing the sleeve member and flange 
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material in the case of producing a metal roller base using the junction means by the friction welding 
method, respectively. 

[Drawing 15] It is the sectional view for explanation showing the metal member zygote used as a metal 
roller base for a heat roll produced by the example of drawing 14 . 
[Description of Notations] 
10 Disk Member 

12 Whole Surface Side Hole Section 

13 Step 

14 Central Minor Diameter Hole 

15 Step 

16 On the Other Hand, it is Side Hole Section. 

17 Annular Part 

20 Pipe-like Shank Material 
20A A part for a cylindrical shank 

21 A Part for Flange 

22 Fitting Part 

23 Tip Annular Solid 
25 Middle Zygote 

30 55 Punch 

31 56 Base 

32 57 Step 

33 58 Operation part 

35 59 Annular claw part 
38 Flange Material 
40 Core Member 

42 Whole Surface Side Hole Section 

43 Step 

44 On the Other Hand, it is Side Hole Section. 
47 Annular Part 

50 Needle Member 

52 A Part for Flange 

53 Fitting Part 

60 Needle Valve Assembly 
P The part for junction 

H The hole for junction 

61 Sleeve Member 
61 A Sleeve edge 

62 Cylindrical Shank Material 
62A Shank material edge 

63 Shoulder 

64 Inner Direction Lobe 
70A Sleeve member 
70B Flange material 

72 A Part for Shank 

74 Fitting Part 

75 A Part for Flange 

80 Needle Valve Assembly 
80A Needle member 

8 0B Core member 

81 Needle Part 

82 A Part for Flange 
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83 Fitting Part 
85 Through Tube 

90 Metal Roller Base 
90A Sleeve member 
90B Flange material 

91 A Part for Major-Diameter Tubed Part 

92 Pipe-like Part 

95 Welding 

96 Weld Flash 
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